Abstract Background: Macular hole surgery including vitrectomy and peeling of epiretinal membranes and the internal limiting membrane (ILM) has become a standard procedure in retinal surgery. Poor visualization of epiretinal membranes and the ILM is an obstacle to successful surgery. Recently, indocyanine green (ICG) has been reported to be a helpful intraocular substance in identifying these membranes. Methods: In a case of stage IV macular hole, epiretinal membranes and ILM were intraoperatively stained with three drops of 1:9 diluted ICG. After 1 min incubation the vitreous cavity was rinsed with Ringer's lactate solution, and the membranes were peeled. Autologous thrombocytes were applied to the macular hole, and the eye was endotamponaded with 20% SF6 gas. Six weeks postoperatively, visual acuity was measured and fundus photographs and autofluorescence images, as well as a multifocal ERG, were obtained. Results: Intraoperatively, the ILM could be nicely visualized by ICG, which allowed immediate peeling. Six weeks after surgery, the visual acuity had improved from 0.1 to 0.7 and the macular hole was closed. Autofluorescence imaging at 795 nm revealed a strong signal. Multifocal ERG recording showed regular amplitudes. Conclusion: ICG as an intraocular tool for staining of the ILM is helpful in macular hole surgery. We did not observe any negative effect on retinal function; however, we were surprised to identify traces of ICG in retinal fluorescein angiography images 6 weeks postoperatively.
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Persistent indocyanine green (ICG) fluorescence 6 weeks after intraocular ICG administration for macular hole surgery Introduction Idiopathic macular holes are caused by tangential traction of epiretinal membranes or anterior-posterior vitreomacular traction [1, 4] . Macular hole surgery including vitrectomy and peeling of epiretinal membranes and the internal limiting membrane (ILM) has become a standard procedure in retinal surgery [3] . Successful anatomic closure of macular holes can be achieved in almost 90% of cases [5] . During macular hole surgery the induction of a posterior vitreous detachment and the identification of the ILM are difficult in some cases. These difficulties derive primarily from strong adherence of the posterior vitreous to the retina and the low visibility of the vitreous and the ILM.
Several authors have reported the beneficial use of diluted indocyanine green (ICG), a dye usually used for angiography [6] , as an intraocular tool for staining of the ILM [2] . Here we report a case of persistent ICG fluorescence detected 6 weeks postoperatively with a scanning laser ophthalmoscope after macular hole surgery with intraocular ICG administration.
Patient and methods
A 63-year-old woman with visual acuity of 0.1 due to a stage IV macular hole underwent three-port pars plana vitrectomy. After a core vitrectomy had been performed, the posterior hyaloid was identified and elevated using a silicone-tipped suction cannula. Three drops of a 1:9 diluted ICG solution (5 mg/ml, ICG-Pulsion, Germany) were administered intravitreally after standard vitrectomy had been performed. After 1 min of ICG-incubation the vitreous cavity was flushed for 1 min with Ringer lactate. The remaining vitreous and the ILM could be easily identified. The remaining vitreous was removed and the ILM was peeled. Macular hole closure was aided by application of four drops of autologous thrombocyte concentrate. At the end of surgery a fluid-gas exchange with 20% SF6 gas was performed and the patient was instructed to maintain a face-down position for 10 days. The first postoperative follow-up was 6 weeks after surgery. Clinical investigation included visual acuity testing and stereoscopic funduscopy. Autofluorescence imaging at 488 nm for fluorescein angiography (FA) and at 795 nm for ICG-angiography (ICGA) was performed with a scanning laser ophthalmoscope (HRA, Heidelberg Engineering, Germany). After focussing on the retina under infrared illumination, the imaging channel was changed to the FA and ICGA mode and single images were obtained. Additionally, a multifocal electroretinogram (mf-ERG) was recorded with 61-hexagon monitor stimulation (Roland Consult, Germany).
Results
Preoperative visual acuity was 0.1; postoperative visual acuity at 6-week follow-up was 0.7. Funduscopy revealed a macular hole closure and no signs of remaining indocyanine-green dye (Fig. 1) . With unremarkable fundus autofluorescence in FA mode (480 nm, Fig. 2 ), a strong signal was detected in the ICGA mode (795 nm; (Fig. 3) . A strong ICG signal could be seen, especially along the vascular arcades where the vitreoretinal adhesions had been stronger and in the foveal area where membrane peeling had been performed more intensively. The mf-ERG revealed a regular pattern of amplitudes.
Discussion
Indocyanine green is a helpful intraoperative tool for detection of remaining vitreous and ILM in macular hole surgery. Its safe use and good tolerability for intravenous angiography has been demonstrated. Due to the high affinity to plasma proteins like LDL, extravascular tissue staining by ICG occurs slowly compared to fluorescein. The plasma half-life of ICG is 2 h. Nevertheless, after an ICGA has been performed, no remaining signal from ICG can be observed after 24 h. In the case presented here we observed a strong ICG signal 6 weeks after intraocular use of this substance for macular hole surgery. We believe that this persistent signal is due to low metabolization of ICG in the bradytrophic environment of remaining adherent vitreous and ILM. Histologic analysis revealed that ICG is mainly bound to extracellular matrix proteins like collagen and laminin [2] . Visual acuity improved after surgery, and so far we have not detected any toxic effect of remaining ICG molecules in the vitreous. Continuous observation appears necessary to exclude long-term negative effects of remaining ICG within the eye.
